Objectives: To ascertain the knowledge of young people aged 16 to 19 of early brain development and their attitudes towards the care of babies and preschool children. Design: Cross-sectional, school-and college-based survey including all sixth form students present on the days of data collection. The survey instrument comprised forced-choice questions in four sections: Demographics, Perceptions and Understanding of Early Childhood Development, Parental Behaviors to Support Early Brain development, and Resource Needs and Usage. Setting: Two sixth form schools and one sixth form college in three towns of varying affluence in the West Midlands of the United Kingdom. Method: The survey was mounted online and completed by 905 students who returned it directly to the researcher. Results: Most students knew that tobacco, alcohol, and drugs are hazardous in pregnancy, and many recognized the impact of maternal stress on fetal brain development. Many believed that babies can be ''spoiled'' and did not appreciate the importance of reading to babies and of the relationship between play and early brain development. A significant minority thought that physical activity and a healthy diet have little impact on young children's development. Respondents said they would turn firstly to their parents for advice on baby care rather than professionals. Conclusion: Young people need educating about parenting activities that support the all-round healthy development of infants. The importance of a healthy diet, physical activity, reading, and play should be included in sixth form curricula and antenatal classes. Consideration should be given to educating grandparents because of their influence on new parents.
Introduction
Over the last two decades, there has been an explosion in understanding of the importance of the ''critical 1001 days'' 1 from conception to 2 years of age in influencing the life trajectory. While it has long been known that genes, placental functioning, maternal diet, folate intake, exposure to toxins such as alcohol and tobacco, and environmental hazards such as radiation impact fetal development, new research has demonstrated the impact of maternal stress in pregnancy on early brain development. 2 At birth, the baby's brain is highly ''plastic''; 90% of the growth of the human brain happens in the first 5 years of life. 3 The baby's ''environment of relationships'' strongly influences the way in which connections form among the billions of cells in the neocortex. 4 A plethora of studies has built on Bowlby's and Winnicott's pioneering work on attachment. [5] [6] [7] Studies have reported how babies' embodied communication enables them to interact before they have a language system, 8 on the adverse impact on the immune system of ''terror without resolution'' when babies' distress signals are consistently ignored, [9] [10] [11] [12] on singing and early language development, 13, 14 on the role of sensitive parenting in promoting emotional regulation, [15] [16] [17] on reading to babies, 18 and on the importance of play. 19 In response to these and other such studies, the need for ''early intervention'' is now well established in health and social care policy 20 and in campaigning by nongovernmental organizations such as the WAVE Trust. 21 fathers, and co-parents are unfamiliar with new knowledge of early brain development and how the roots of empathy lie in the baby's early experiences of relationships. The ongoing and often acrimonious debate regarding the pros and cons of ''controlled crying'' to encourage babies to sleep through the night testifies to this lack of understanding with both parents and professionals often embracing ''sleep training'' despite its known negative impact on very young children. 22 This U.K. study set out to determine how up-to-date young people's knowledge of early brain development is. It was based on an earlier survey (Early Brain Development, Parent Knowledge in Ontario) conducted in 2011 by the Best Start Resource Centre in Ontario, Canada, 23 which reported the knowledge of and attitudes towards the care of babies and prenursery school children of 512 well-educated parents of 0 to 6 year olds. The survey aimed to help service providers working with young families to identify key parenting messages and to develop effective strategies for promoting knowledge of early brain development in order to enhance ''the social world around the baby.'' While the Canadian study provided interesting insights into the knowledge and attitudes of women and men who were already parents, it is equally, if not more important, to understand the level of knowledge and the attitudes towards early parenting of young women and men before they embark on parenthood. Identifying deficits in the knowledge of such young people would feed into ''early intervention'' by providing information to inform the Personal/Social/Health/Economic school curriculum, antenatal education, and the care provided by midwives, health visitors, and family workers to expectant and new parents.
Survey Instrument
The Best Start Resource Centre was approached in 2013 for permission to use the Early Brain Development, Parent Knowledge in Ontario 23 survey (2011) in the United Kingdom and permission was granted. The survey consisted of four sections: Demographics, Perceptions and Understanding of Early Childhood Development, Parental Behaviors to Support Early Brain Development, and Resource Needs and Usage. It was devised by a team of experts in mental health promotion, human development, behavioral neuroscience, and family health. 23 It was therefore decided to retain both the structure and the content of the survey, deleting only those elements from the Demographics section which asked respondents about their marital status, pregnancy status, area of residence, household income, and for the ages of their child or children.
The second section, Perceptions and Understanding of Early Childhood Development, comprises five forced-choice questions, each one containing three to six subsections.
Respondents are asked about responses to babies' crying, skills necessary for ''school readiness,'' critical periods in brain development, the impact of stress in pregnancy on the baby, and attachment and the role of toys and play in developing babies' brains.
The third section, Parental Behaviors to Support Early Brain Development, comprises two forced-choice questions, one with 17 subsections and the other, 8. These questions explore respondents' ideas about the degree to which certain parental behaviors (e.g., comforting them when they are upset, reading to them, singing to them, using flash cards) affect the development of babies and small children (major impact, minor impact, no impact).
The fourth section, Resource Needs and Usage, comprises three forced-choice questions, containing 11, 12, and 9 subsections, enquiring about respondents' current use of media, their likely use of named resources if seeking information about babies' development and parenting, and what format they would find most useful if a new resource were to be developed for parents.
In the present study, three open questions asking respondents to list the two or three most important things parents can do to support their baby's or child's brain development, what the respondents most want to know about baby's brain development and how to support it, and to list up to five sources they would consult about babies' development and parenting are reported in a forthcoming paper.
Schools and Respondents
The three educational institutions that participated in the study were located in the West Midlands of the United Kingdom, in the towns of Redditch and Bromsgrove in the county of Worcestershire, and in the town of Hereford in the county of Herefordshire. All three towns have higher White populations than the national U.K. average (Redditch, 92% 24 ; Bromsgrove, 95.8% 25 ; Hereford, 93.6% 26 ). Redditch has the highest rate of children ''in need'' out of the 6 Worcestershire districts and its rate is almost twice the national average, 24 while 12 areas of Hereford are among the 25% most deprived in England. 26 By contrast, Bromsgrove is described in its Health and Wellbeing profile as ''healthy and affluent'' with child poverty significantly lower than the national average. 25 One of the educational institutions was a sixth form college and the other two were secondary schools which included sixth forms. All were state-funded institutions. A total of 905 young people completed the survey, of whom 479 were female (52.9%) and 426 were male (47.1%). The majority (n ¼ 838) were either 16 or 17 years of age (92.5%), and the remaining students (n ¼ 67; 7.5%) were 18 and 19. The students were studying a wide range of subjects representative of those available in state schools in England.
Method
All three sixth forms arranged for their students to complete the survey during dedicated tutorial time. All students present on the particular day chosen by the school were invited to participate. One school conducted the survey over 2 days in order to maximize students' participation. Guidelines for conducting the survey were sent to the three Head Teachers along with Information for students to be read out prior to their being invited to complete the online survey mounted on Survey Monkey. The survey took no more than 20 minutes to complete and was returned directly to the researcher by each student. School staff had no access to the students' responses. The survey was completed at the three sixth forms between March and October 2015.
Ethics
The study was approved by the Research Ethics Committee of the University of Worcester, United Kingdom. Signed consent for the schools to participate was given by each of the three Head Teachers. The information leaflet for students, which was either handed out or read out prior to students completing the survey, stressed that each individual could choose whether or not to take part and directed students to their Pastoral Head if the survey raised any difficult issues for them. None of the schools reported that any student had refused to participate or had been upset by the survey and no school experienced any problems with implementing the survey.
Analysis
This article reports the findings from the forced-choice questions. Descriptive statistics were used to analyze the data.
Findings
Although all 905 respondents completed the first two demographic questions (gender and age) and 892 out of 905 (98.6%) listed the subjects they were studying at sixth form, not all students responded to subsequent questions. The number of students responding to each question ranged from 877 (97%) to 833 (92%), with the number answering tending to diminish for the later questions.
Perceptions and Understanding of Early Child Development
Almost half of the 877 respondents (n ¼ 425; 46.4%) who answered the question about babies' crying did not think that ''picking up an infant every time s/he cries will spoil them''; however, 25.4% (n ¼ 247) did think that babies can be ''spoiled'' by parents who always respond to their distress and 28.2% (n ¼ 255) were unsure. Somewhat at variance with these figures, the majority of respondents (n ¼ 544; 62%) thought that the cries of infants and babies up to 1 year of age did ''indicate a genuine need for attention,'' and only 17% (n ¼ 149) disagreed with 21% (n ¼ 184) being unsure.
Respondents were asked about the extent to which language is developed in 1 year olds. More than three quarters (n ¼ 688; 78.6%) correctly believed that the average 1 year old can understand more words than they are able to say. When rating the importance of social and emotional skills in relation to school readiness, 91.5% (n ¼ 801) thought that such skills are as important for school readiness as intellectual skills.
Respondents were asked to choose one of the three statements describing the plasticity of the brain from birth to age five; the majority (n ¼ 775; 89.1%) correctly identified that there are periods during development, such as birth to age five, when the brain is more responsive to stimulation from the environment. Just 2% (n ¼ 17) thought that a baby's brain is fully developed at birth and 9% (n ¼ 78) that the brain is plastic only during the first 5 years of life.
Risky health behaviors during pregnancy, such as use of tobacco, alcohol, and drugs, were identified by nearly all respondents (n ¼ 858; 98%) as harmful to the developing fetus. Most respondents were also aware that secure attachments, the environment in which small children are brought up, and maternal/parental stress can affect the development of the unborn baby and young child, and that development of the brain during the early years of life impacts the life trajectory ( Figure 1) .
The importance of play in stimulating early brain development was explored in four questions ( Figure 2 ).
Three quarters of respondents (n ¼ 672;76.7%) strongly agreed that toys and play that use the five senses support babies' and children's development, but there was less certainty regarding the evidence-base for products and toys that claim to build babies' brains. Nearly 70% of respondents (n ¼ 615) thought that there was probably ''strong scientific research'' to back up manufacturers' claims. This is not the case, in fact, and ''smart toys'' have been described by one professor of cognitive development as ''essentially superfluous or a novelty.'' 27 Approximately one third of respondents (n ¼ 322; 36.8%) felt that there should be greater emphasis on literacy and numeracy in the early years. Research, however, currently advocates the primacy of play as the means through which children question and think about the world. 28 
Parental Behaviors to Support Early Brain Development
Respondents were asked which of a list of 17 parental behaviors they would consider to have a major, minor, or no impact on the development of a child from birth to 3 years of age. Table 1 rank orders the behaviors according to the importance that respondents attached to them.
The majority of respondents considered that all the listed behaviors were likely to have some impact on child development, with only a small number considering that these behaviors would have no impact. It is curious that 10 respondents (1.2%) felt that a healthy diet would have no impact on children's early development and that 75 (8.7%) felt that it would only have a minor impact.
Developmental psychologists and neuroscientists would consider that ''cuddling or holding'' and ''comforting (small children) when they are upset'' are vital for the development of a sense of security and self-esteem. 29 Comforting small children when distressed was the seventh ranked item, with 19.6% of respondents (n ¼ 169) considering this to have n=858; 97% n=665; 75.9% n=805; 91.9% n=683; 78.1% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
The use of cigareƩes, alcohol and drugs during pregnancy can harm the brain of the developing foetus.
Secure aƩachments and interacƟons with caring adults affect early brain development.
Children's development is determined by both geneƟcs and the experiences and environments they are raised in.
Excessive stress prenatally (in the womb) and/or in the first years of life, can affect a baby's brain development. Figure 1 . Respondents' understanding of influences on early brain development. Toys and play that use the five senses (eg sight, sound, touch, smell, taste) support babies' and children's development.
TRUE FALSE UNSURE
Products and toys that claim to increase infant intelligence or build a baby's brain are usually grounded in strong scienƟfic research.
Babies and young children learn by playing.
A greater empasis on learning the basics (reading, wriƟng, arithmeƟc) in nursery and recepƟon and less playƟme will help to increase a young child's intelligence.
Strongly agree
Somewhat agree Somewhat disagree Strongly disagree Figure 2 . Responses to statements about the relationship between play and early brain development.
only a minor impact on early development; cuddling was ranked 10th, with 27.9% of respondents (n ¼ 240) considering this also likely to have only a minor impact. Singing was rated an unimportant activity with 607 respondents (70.5%) considering that it would have little or no impact on a child's development. Singing to babies and children, however, is probably more significant than the respondents realized, given the evidence that it nurtures emotional security and assists language development. 30, 31 In accordance with current expert opinion, comparatively few respondents (n ¼ 243;
28.3%) considered various electronic media to be significant in relation to early brain development or the use of flash cards (n ¼ 168; 19.6%).
Respondents were asked to say at what age parents should begin certain activities with their baby or child in order to have a positive impact on their development ( Table 2) .
The results for this question cast an interesting light on the responses given to the previous one. The majority of respondents considered that birth to 1 year was the appropriate time to start reading aloud and sharing picture books with babies (n ¼ 440; 51.4%); talking to them (n ¼ 823; 95.7%); singing to them (n ¼ 747; 88.2%); cuddling, holding, or tickling them (n ¼ 802; 93.6%); feeding them a healthy diet (n ¼ 745; 86.9%); and comforting them when upset (n ¼ 796; 93.1%). Yet responses given to the previous question (see Table 1 ) indicated that many respondents did not consider that comforting small children when distressed, cuddling them, or singing to them would have a major impact on their development.
It would therefore appear that while respondents think it is important for parents to do certain things with their babies and infants from birth or in the first year of life, they do not necessarily consider these activities will have a major impact on the children's development.
Some of the results are alarming; for example, 93 respondents (10.9%) thought that parents should only start reading to their children when the children were 2 years of age, and 112 respondents (13.1%) said that feeding babies a healthy diet should commence from when they reached 1 year of age. This probably suggests that the students did not consider weaning foods to be part of ''a healthy diet'' rather than their considering solid foods should not be commenced until the infant was 12 months of age. Thirty-seven respondents (4.4%) stated that talking to a baby should commence at or after 1 year of age. Health promotion messages regarding the importance of talking to babies and reading to them from birth would appear, therefore, not to have been universally received.
Resource Needs and Usage
Respondents were asked how likely it was that they would use various resources in order to get information about babies and children's development and parenting. The results are given in Table 3 .
The majority of respondents would turn to various trusted people for information and advice about their babies and parenting. Among the 844 students who replied to this question, the resources very likely to be used were firstly, parents (n ¼ 609; 72.4%) and secondly, friends and colleagues (n ¼ 528; 63.1%). Interestingly, despite the fact that these respondents were very much children of the media age, the majority considered it somewhat unlikely or very unlikely that they would use YouTube videos (n ¼ 407; 48.3%); Apps (n ¼ 544; 64.6%); social media (n ¼ 545; 64.6%), or e-newsletters (n ¼ 493; 59%), although many would be very likely to turn to the Internet (n ¼ 498; 59.3%). Print appears still to be rated highly by these young respondents with 45.5% (n ¼ 382) reporting that they would be very likely to use books for information; 25.6% (n ¼ 213) and parenting magazines; and 24.8% (n ¼ 208) to use brochures, booklets, or handouts.
Respondents were asked what format would be most useful to them if a resource were to be developed for parents about early brain development. Options given in the question comprised brief online course (less than an hour), brochure/booklet, calendar, e-newsletters, growth/development chart, set of activity cards, sign to place on fridge, social media posting (e.g., FaceBook, Twitter), telephone apps, Website, YouTube video. The formats most favored by respondents were a Website (n ¼ 402; 48.3%), Brochure/Booklet (n ¼ 262; 31.5%), YouTube video (n ¼ 226; 27.1%), and growth/development chart (n ¼ 195; 23.4%). However, none of the options provided were favored by even half of the respondents.
Finally, respondents were asked to state whether they accessed a variety of media always/often or rarely/never. Respondents accessed the following media always/often: the Internet (n ¼ 793; 94.7%), YouTube (n ¼ 689; 82.4%), social media (n ¼ 684; 82%), and television (n ¼ 646; 77.3%), whereas the following media were rarely/never accessed: radio (n ¼ 490; 59.5%), newspapers (n ¼ 566; 68.9%), cinema ads (n ¼ 599; 72.9%), magazines (n ¼ 620; 75.6%), and bus/underground ads (n ¼ 618; 75.2%).
Discussion
This is a large study of young people's knowledge of parental activities likely to promote early brain development and provides new understanding of the next generation of parents' understanding and knowledge of sensitive parenting. Its strengths lie in the number of respondents (just under 1,000), that they were not selected on the basis of the subjects they were studying at sixth form, and that they were attending educational institutions in three English towns of varying affluence. However, respondents were probably overwhelmingly White (an assumption based on the likelihood that the demographics of these state schools reflected that of the local population) and it cannot be assumed that a survey including young people from more diverse ethnicities would not have yielded different results.
The findings from the survey reflect those of the only similar study identified in the literature which was reported in 1992. This involved a comparison of 45 pregnant, 39 parenting, and 45 nonpregnant adolescents' knowledge of child development and caretaking attitudes. 32 Findings were in line with those from the present study in that nonpregnant adolescent participants tended to underestimate the capabilities of babies and very young children, similar to current respondents' feeling that talking to babies, reading, or singing to them from birth would only have a minor impact on their development.
Nearly all the respondents in this survey had an excellent understanding of the hazards posed in pregnancy by tobacco, alcohol, and drugs with only 18 young people being unsure about this. The majority also recognized the impact of maternal stress on fetal brain development, although 109 were either unsure about this or felt that this was not true. A significant minority of respondents were either not sure whether secure attachments affect early brain development or thought they did not. These findings indicate that while messages about healthy pregnancy which have been delivered for many years have successfully impacted on population-level knowledge, ''newer'' understandings around maternal stress and attachment may require further elaboration.
Noteworthy findings are that more than half of the respondents thought that babies can be ''spoiled'' by too much attention or were unsure about this. Anecdotal evidence from the author's own experience of leading antenatal classes suggests strongly that many parents-to-be are conflicted about whether attention to babies should be restricted and whether babies can manipulate their carers. These ideas are not supported by a raft of evidence from neuroscience indicating that the young child's brain is not sufficiently developed to be capable of deliberate manipulation because it is, in effect, ''under construction'' 33 and from developmental psychology that responding to babies' distress nurtures confident children rather than spoiled ones. 22 It is not encouraging that the importance of reading to babies from birth was recognized by only just over half of the respondents, indicating that campaigns such as those run by the BookTrust to alert mothers and fathers to the benefits of early reading have more work to do.
Respondents' knowledge about the relationship between play and early brain development was insecure. Many believed the claims of manufacturers that their products are ''scientifically proven'' to build babies' brains, and more than half felt that it would be valuable to place greater emphasis on literacy and numeracy in the early years in order to increase young children's intelligence. In fact, play underpins the U.K.'s Early Years Foundation Strategy because of its capacity to build children's emotions, creativity, and social and intellectual skills. Yet two fifths of respondents only somewhat agreed that ''babies and young children learn by playing.'' It is vital to educate about the importance of play to ensure that the next generation of parents is able to provide an optimum developmental environment for their offspring.
Despite respondents' apparent belief in the excellence of manufactured toys in promoting early brain development, they were nonetheless rightly skeptical about the value of trying to support early brain development through the use of television, DVDs, computer programs, and Internet activities and games. It was surprising, however, that over one fifth of respondents thought that ''physical activity'' had little or no impact on young children's development. This is concerning in light of recent evidence that one third of children may be starting school with a level of physical development below what might be expected for their age 34 -probably attributable to increasingly sedentary lifestyles even among very young children.
The fact that 91 respondents felt that a healthy diet would have little or no impact on children's early development can only be described as alarming. It is also counter-intuitive that while most respondents were sure of the value of praising young children's efforts, they were less sure of the value of ''cuddling or holding them'' with 270 considering this unimportant. It is perhaps the case that recent pedophile scandals have impacted attitudes even towards normal, healthy cuddling of infants and preschoolers.
Findings relating to respondents' likely use of resources on child development and parenting were illuminating. Given that the majority use the Internet, YouTube, FaceBook, and twitter all the time, they appeared nonetheless sceptical of the benefits of turning to apps, social media, or YouTube for guidance on early parenting, and only three fifths said they would be very likely to use the Internet. Consistent with findings from other research into preferred sources of advice on health issues, 35, 36 respondents felt that they would turn first and foremost to parents and parents-in-law and friends and colleagues. This raises an important issue for parent educators about the need to reach out to the key people in new parents' lives, and especially to grandparents, in order to ensure that accurate knowledge is being provided by those who appear to have a significant say in baby care practices. This is in line with literature dating back at least 20 years, to papers written by Peterson and Peterson 37 and Polomeno 38 on the importance of including grandparents in transition to parenthood education, and more recently, with the thrust of organizations such as Family Included which aim to ensure that fathers and other family members are engaged by healthcare workers in a partnership of care for women during pregnancy, labor, and the puerperium.
Recommendations for Practice
Accurate expectations of young children's behavior may be one of the key factors that contributes to parents' ability to provide appropriate, age-related, and sensitive interactions. Less effective parenting may be due to a lack of knowledge about young children's development. While the relationship between knowledge, attitudes, and behavior remains uncertain and it cannot, therefore, be stated with certainty that improving future parents' knowledge of early brain development will necessarily lead to more sensitive parenting, it seems counter-intuitive that knowledge would be unimportant.
There is considerable scope, therefore, based on the findings of this study, for educating young people about parenting activities that support the all-round healthy development of infants, in particular, about the importance of providing a healthy diet and of physical activity for small children. Early years professionals need to explain the significance of singing to babies in relation to language development and of play in preference to toys for developing social and cognitive skills. These are topics that could be included in sixth form curricula, and antenatal classes and preparation for parenthood courses. Victorian attitudes which appear to persist around comforting distressed babies (''making a rod for your own back'') still need to be challenged, as understanding of the harmfulness of ''stress without resolution'' appears to be poor.
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